in 2008 (9) . The major concerns of physicians are lack of time, increase in non-reimbursable workload, security, and confidentiality (3, 4, 7, 10, 11) . The barriers faced by patients included not knowing their physician's email address (5) , worrying about logistic issues such as the time to get a response (12) , privacy, and confidentiality (11) .
Despite much research into the use of email in health care since the early 1990s, five recent Cochrane systematic reviews (13Á17) have shown that there is weak evidence on the effect of email use on health promotion and disease prevention. Moreover, there is a lack of evidence on the use of email on test results management, appointment and attendance reminders. However, many initiatives have been undertaken in the past few years to encourage email communications, such as increased use of electronic medical records (EMR) and technology in health care as mandated by the American Recovery and Reinvestment Act of 2009. Furthermore, there has been a movement toward patient portals as a way of consumer engagement under meaningful use. Therefore, it is worth revisiting the question of the prevalence of email communication between physicians and patients. Moreover, very few studies have simultaneously assessed the opinions of both physicians and patients in the same clinical setting, and no studies have been conducted on the use of email communication in the Arab region. Therefore, this study aimed to analyze patients' and physicians' practices, attitudes, and barriers regarding the use of email in the same health care setting.
Methods

Setting
The study was conducted at the Family Medicine clinics of the American University of Beirut in Lebanon, a tertiary academic medical center. The clinics serve a large population that includes the hospital employees and their dependents as well as community members. The population served is diverse in sex, socioeconomic status, and educational level. There are 43 physicians: 22 faculty members and 21 residents. On average, the faculty physician has three half-day clinics per week, and the resident has one half-day clinic per week. The clinics use a home-grown EMR and are almost paperless; yet, there is neither a patient portal nor a structured secure messaging system between patients and physicians. Moreover, the institution lacks a clear policy about email communication with patients. Any email use between physicians and patients has been done through their own personal emails and was based on voluntary and individual motivation without any guidance or training.
Study design This is a cross-sectional paper-based survey of all the physicians at the Family Medicine clinics and 500 adult patients ( !18 years) who attended the clinic between March and May 2012. Estimating that 50% of the patients visiting the clinic use email communication with their physicians with a margin of error of 5% and a confidence interval of 85%, the minimum number of patients required is 400. Assuming that a quarter of respondents would submit incomplete questionnaires, the sample size was set at 500. Patients are expected to pass by the triage nurse for assessment before meeting the physician. In the nursing triage station, there is one patient at a time. The researcher approached every patient at the triage station. Patients were selected by systemic sampling on alternate morning and afternoon sessions weekly to ensure the recruitment of patients of all the physicians. Patients who were illiterate or unable to read or write due to a medical condition were excluded from the study, as these patients could not personally use email. Verbal informed consent was obtained and patients were handed a questionnaire to fill out on their own. The physicians' questionnaires were distributed at their offices in the clinic to be filled anonymously. The American University of Beirut Institutional Review Board approved the study.
Different questionnaires were developed for the patients and the physicians based on the literature review. Early versions of both questionnaires were piloted and the patients' versions were translated into Arabic. For patients, collected data included demographics, health status, frequency of visits to the clinic, access and use of the Internet, and willingness to pay for email communication. For physicians, collected data included demographics and email access. Both patients and physicians were asked whether they had ever communicated with each other, whether they thought email is useful for communication and for what reasons, and whether there were any barriers to or concerns about email communication. Most of the questions had dichotomous answers (yes or no).
Patients and physicians were asked to list the barriers to email communication. Responses were analyzed and categorized by each author separately. Then, both authors met and agreed on the final categories. Percentages were used to measure the various demographics, practices, attitudes, and barriers toward the use of email communication between patients and physicians. Chi-square test (or Fisher's exact test if appropriate) was used to compare groups based on the independent variables. Binary logistic regression was used to compute odds ratio. The dependent variable included willingness to use email to communicate with the physician, and the independent variables included sex, age, level of education, frequency of annual visits, accessibility to Internet sites, hours spent on the Internet daily, and use of email. Analysis was done using SPSS Version 19 and statistical significance was set at pB0.05.
Results
Patients
Patients were approached until the criterion of the total number of participants (500) was met. Many nonrespondents were elderly male patients. The main reasons given for the non-response were lack of time, lack of interest, or not feeling well.
The vast majority of patients surveyed were email users, highly educated, and healthy (as reflected by the absence of chronic illness and less frequent doctor visits). Most of the patients (87%) had Internet access and twothirds had access to Internet at home. Table 1 shows the demographic characteristics of the patients.
Of the surveyed patients, 67.4% told that they would like to communicate with their physicians through email and 71.6% agreed that it would be useful. Two-thirds and half of the patients considered email communication between physicians and patients safe and confidential, respectively. Yet, only 19.2% of patients communicate with their physicians through email. Almost half of the surveyed patients were not aware of the possibility of communicating with their physician using email. Of those who were aware, 38.1% knew their physician's email. The majority of patients (69.6%) obtained the physician's email address from the university directory; 15.7% had asked their physicians for their emails. Only 17.6% reported that their physician offered the email address to them.
The barriers to email use by patients included the delay to get a response (11 participants) , the suboptimal quality of care offered through an email consultation (18 participants), and the lack of face-to-face interaction with their physicians (15 participants). One participant was concerned that patients would abuse this form of communication, whereas another participant thought that it was not part of Lebanese culture.
Only 39.0% of participants would pay for an email consultation. However, patients who communicated through email with their physicians were more likely than non-communicators to consider email communication as safe (p00.000), confidential (p00.013), and worth the cost of the consultation (p00.004).
Using univariate analysis, it was found that males, younger patients, frequent clinic visitors, and those who spend less than half an hour daily on the Internet were less likely to use emails to communicate (Table 2) . Using binary logistic regression, two variables were found to be statistically significant predictors of participants who would like to communicate with their physicians through Table 3 shows the demographics of physicians. The mean age was 37.0 years (911.0). Of the physicians, 59% were younger than 35 years and 20.5% were aged between 51 and 65. The most frequent duration of hours spent on email use daily was between 15 and 30 min, and one quarter of participants had Internet access mainly at home, at work, and in cell phone. Using a Likert scale with grading from 'often' to 'never', only 5.1% of physicians reported that they often send or receive emails to or from their patients, and a quarter reported that they never communicated with their patients through email. There was only a statistically significant relationship between physicians who send or receive emails to or from their patients and increasing age (p00.003). Almost 80% of physicians aged 25Á35 had never or rarely communicated with patients. Also, 87.5% of physicians aged 36Á50, 62.5% of those aged 51Á65, and 17.4% of those aged 25Á35 reported some use of email with patients.
The vast majority of physicians surveyed thought that email would be useful for communication with patients for health-related issues. Physicians were more likely than patients to find email useful for communication with patients (87.2% vs. 78.3%, p00.039). However, physicians and patients did not agree on the categories of services to be communicated through email (see Table 4 ). In descending order, the preference of physicians regarding the usefulness of email communication with patients in certain categories of services was as follows: laboratory results (88.2%), medical questions/advice (70.6%), follow-up on certain medical conditions (64.7%), clarification of treatment plans (64.7%), providing health educational materials (52.9%), and requesting prescription refills (29.4%).
However, 82.1% of physician surveyed had concerns about using email for medical consultation. Almost half of the physicians reported lack of security, lack of time, lack of reimbursement, and medicolegal issues concerning the use of email for medical consultation. Further concerns listed by physicians included suboptimal quality of care (11 physicians), patients' abuse of this form of communication (3 physicians), and administrative concerns such as lack of documentation of the email (1 physician).
Discussion
Main findings
This study shows that email communication between patients and physicians using their personal emails exists in developing countries, although it is currently infrequent. Both physicians and patients showed interest in this mode of communication and considered it beneficial. Yet, physicians are still reluctant to initiate email communication and offer their emails to the patients. Moreover, patients and physicians expressed non-aligned preferences for the categories of services suitable for email communication.
Similarities with developed countries
Despite expressing their willingness, a small percentage of physicians (5.1%) frequently used email communication with patients, and only 19.2% of patients have ever communicated with their physicians through email. These findings support previous research in developed countries showing similarly infrequent email communication between patients and physicians, such as the USA, European Union, Australia and UK (5, 12, 18, 19) . The barriers stated by physicians in this study were similar to that found by previous studies (20Á24): the lack of security, increased workload, lack of time, lack of reimbursement, and medicolegal issues.
In this study, patients who found email useful for communication were females, highly educated, younger, healthier, and had fewer annual visits. These are similar to the characteristics of patients who used email communication with their physicians in previous studies (12, 18) . Thus, email communication between physicians and patients is limited to a small percentage of patients who most probably benefit the least from such communication. Frequent visitors and sicker patients do not communicate through emails with their physicians. This could contribute to the lack of scientific evidence found by five recent Cochrane systematic reviews on the effect of email use on health promotion and disease prevention, appointments, and test result management (13Á17).
Individuality of the developing countries context
In this study, physicians and patients used their personal email for communication. This is common and accepted in developing countries, where EMRs are scarce and there are no bounding legal laws for confidentiality and privacy similar to Health Insurance Portability and Accountability Act of 1996 (HIPAA) in the USA (25Á27). Abiding by HIPAA, it is expected that proper encryption of email content is assured or secure structured messaging is used to avoid breach of confidentiality. Interestingly, patients considered email use as safe and confidential, especially those who use email communication with their physicians. Physicians should be careful about the topics discussed in email communication, for example, sensitive issues such as sexuality, psychiatric illnesses, and sexually transmitted diseases. Almost half of our patients reported that email was useful for urgent medical conditions. Similarly, Houston et al. have shown that 21% of the users used email for urgent matters such as chest pain and suicidality (11) . However, this is in contrast to the large body of published literature, showing that most email inquiries from patients were for non-acute issues, such as health-related questions, medical update, administrative issues, and lab test results (5, 28Á31). One plausible explanation could be related to cultural and contextual factors.
Strengths and limitations
One of the strengths of this study is the simultaneous survey of both physicians and patients in the same health care setting, where cultural and clinical processes are common to both patients and physicians. The study is unique in exploring the use of email in countries that lack the legislation and clear standards for email communication between physicians and patients. Hence, the results cannot be generalized to the developed world. Another limitation of the study is the inability to generalize the findings to solo practitioners because our setting was that of a managed care or disciplines other than Family Medicine. Patients and physicians have different perspectives on the value of different services suitable for email communication. Physicians were more interested in sending information about laboratory results and clarification of treatment plans, whereas patients appreciated administrative requests such as prescription refills. In fact, this is also found in developed countries. Hassol et al. have shown that while patients preferred email communication for medication refills (34), they appreciated a two-way communication on specific issues. For example, patients preferred using the telephone or direct personal communication when discussing a health issue (35) or getting treatment instructions (34) , and they expressed their concerns about understanding the laboratory results communicated through email (36) . This poses the question of whether email communication should be restricted to administrative requests and exclude medical care. As such, email communication for administrative issues would be more beneficial in managed care and large institutional settings. This might not be generalizable to solo practitioners.
Practice implications
Conclusion
In an era of widespread use of the Internet in health care, email communication between physicians and their patients is foreseeable, though patients and physicians have different perspectives of its use and importance. Physicians are encouraged to establish appropriate personal policies for email communication with adequate announcement and a patient education plan. Further rigorous research is needed to clarify the advantages and disadvantages of this form of communication, especially in developing countries.
